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和在 T 细胞功能被抑制后对肝细胞肝癌的促进作用。 
实验方法 本实验中，我们分离培养原代小鼠肝星状细胞。从细胞凋亡、调节性
T 细胞等方面研究肝星状细胞的免疫抑制和调节功能。 同时观察在 T 细胞功能
被肝星状细胞抑制后其对肿瘤细胞的杀伤能力，及其对肿瘤细胞增殖和迁移的影
响。  
结果 活化的肝星状细胞能有效地抑制适应性免疫应答中 T 细胞的增殖，促进 T
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The role of HSCs in the regulation of T-cell function and the 
promotion of hepatocellular carcinoma  
Abstract 
Background and aims Hepatocellular carcinoma (HCC) is a common worldwide 
malignancy. Among numerous therapies, the hepatic resection is the first choice 
currently. However, it is followed by poor prognosis. As another active therapy, the 
liver transplantation is not versatile yet, for the current shortage of available livers. 
Accumulating reports suggested that hepatic stellate cells(HSCs) exhibited the ability 
in immunosuppression and immunoregulation, and should be responsible for the 
occurrence and development of hepatocellular carcinoma(HCC).  The goal of our 
present study was to explore the influence of HSCs’ immunity on T cells, and to 
exmine the fllowing effect on promoting HCC.   
Methods In this study, HSCs were isolated from C57BL/6 mice. We demonstrated 
their influences on T-cell proliferation, apoptosis, and regulatory T cells (Treg cells). 
Then we explored their effect on T-cell cytotoxicity via mixed leukocyte 
reaction(MLR). Furthermore, we examined the cytokines in supernatants from MLR 
with or without HSCs group, and evaluted the influence of the supernatant on 
proliferation and migration of HCC.   
Results Activated HSCs could induce T-cell hyporesponsiveness through accelerating 
activated T-cell apoptotic death, and increasing the quantity of Treg cells. Moreover, 
activated HSCs could even attenuate the cytotoxicity of T cells against targets. 
Besides, activated HSCs enhanced expression of some cytokines with 
immunosuppressive and/or immunoregulatory ability and thus promoted proliferation 
and migration of cancer cells. 
Conclusions Activated HSCs may lead to anergy of T cells in antitumor immunity, 
and thus facilitate the immunologic escape of HCC. 
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缩略词表 
英文缩写 英文名称 中文名称 
HSCs Hepatic stellate cells 肝星状细胞 
HCC Hepatocellular carcinoma 肝细胞肝癌 
NPCs Nonparenchymal cells 非实质细胞 
DCs Dendritic cells 树突状细胞 
Treg cells Regulatory T cells 调节性 T 细胞 
Hepa1-6  Hepatocellular carcinoma1-6 cells 小鼠肝癌细胞 
CTLs Cytotoxic T cells 细胞毒性 T 细胞 
MLR Mixed Leukocyte Reaction 混合淋巴反应 
RPMI-1640 Roswell Park Memorial Institute-1640 RPMI-1640 培养基 
DMEM dulbecco's minimum essential medium 达尔伯克(氏)必需基
本培养基 
FBS fetal bovine serum 胎牛血清 
PBS Phosphate buffered saline 磷酸盐缓冲液 
α-SMA α-smooth muscle actin α-平滑肌肌动蛋白 
PE Phycoerythrobilin 藻红素 
FITC Fluorescein isothiocyanate 异硫氰酸荧光素 




PI Propidium Iodide 碘化丙啶 
DAPI 4',6-diamidino-2-phenylindole 4',6-二脒基-2-苯基吲
哚 
PDGF platelet-derived growth factor 血小板源性生长因子 
EGF epidermal growth factor 表皮生长因子 
HGF hepatocyte growth factor 肝细胞生长因子 














 - IV - 
MMP matrix metalloproteinases 基质金属蛋白酶 
GM-CSF granulocyte-macrophage granulocyte 
colony-stimulating factor 
粒单集落刺激因子 
G-CSF granulocyte colony-stimulating factor 粒细胞集落刺激因子 
IL-1ra interleukin-1 receptor antagonist  干扰素 1 受体拮抗剂 
IL-4 interleukin-4 白介素 4 
IL-6 interleukin-6 白介素 6 
IL-16 interleukin-16 白介素 16 
IFN-γ interferon-γ 干扰素γ 
CCL Chemokine (C-C motif) ligand 趋化因子 
TGF-β transforming growth factor beta 转移生长因子β 
MCP-5 Monocyte chemoattractant protein 5 单核细胞趋化蛋白 5 





FACS Fluorescence Activated Cell Sorter 荧光激活流式细胞分
选器 
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